


reen River Datasets

— Green River Conceptual
Site Model (CSM)

— Sample types

— Brief summary of each
study

~ Summary statistics
~ Questions/ Discussion
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Meeting

No. Date Topic
1 9/9/20 State the problem and identily the goals of the evaluation, review the CSM
2 9/15/20 544 sahed) [Cancelled]
3 9724720 Review available Green River data
4 10/7/20 Review available EW laterals, LDW laterals, and LDW bedded sediment data
5 10/21/20 Data sufficiency evaluation
& 11/4/20 Discuss data analysis approach
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- 300,000-acre watershed (1,200 km2)
~ 93 river miles (150 km)

* Predominant Land Use (Forest, Developed, Agriculture
[from USGS report])
- Upper watershed: 95% forest
- Middle watershed: 57% forest, 33% developed, 10% agriculture
~ Lower watershed: 85% developed
~ Lower Duwamish: 91% developed

« Four major tributaries to Green River
- Newaukum, Soos, Mill, Black/Springbrook

Anthropogenic Background Meeting #3

ED_006289A_00003544-00006



1.1% _3.4%

2.9%

L

Agriculture

Commercial
Manufacturing/Industrial

Matural Resource
Residential - Rural
Residential - Urban

Transportation

*Land use categories were designoted based on King County Assessor dota from May, 2013, Residential land was
split into wrban and rural based on the Urban Growth Areg Line for 2013 Parcels with over 50% cultivated land
covern, based on 2007 Landsat Landoover dlassification, were designated oy agricultural lond,
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« Average: 1,600 ft*/s
+ Max: 11,000 ft3/s

* The river flow is requlated by the

Howard Hanson Dam discharge that is

000 USES 12113000 Green River near Aubum, WA
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EXPLANATION

e Stutly period discharge
- Hpstorical discharge

maintained between ~300 and 12,000 Source: Conn et al. 2018

ft3/s

+ Significant Dam Releases = 32 — 50 days/year (>2,000
ft3/s at the base of the Howard Hanson Dam)
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»  (Green is the main source of sediment to the LDW
- 117,000 tons (106,000 metric tons) / vear
- 86,200 tons (78,200 metric tons) / year fines fraction

« Howard Hanson Dam requlates flows at RM 63

+ Suspended sediment loads and contaminant concentrations vary with
the four major flow regimes:
- Base flow
-~ Storm flow
- Significant dam releases
- Storm & large dam release

+  Streamflow and suspended-sediment concentrations are highest from
~Qctober 16 to April 15 of each year

«  Over 90% of the sediment load (storm and/or significant dam) comes
from flows during 30% of the time (based on data from USGS study)
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~ Sediment traps
* Deploy ~3 months

 Jar & baffle traps anchored directly on riverbed
— Filtered solids

* Deploy ~24 (storm); ~ 24-48 hours (baseflow)

» Pump to a filtration unit

* Intake near riverbank, depth varies based on tidal condition
— Centrifuged solids

e Deploy ~hours to days

» Pump to centrifuge unit

 Intake center channel, ~0.6 times river depth
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— Fine-grained upstream sediment
¢ Composite samples, sieved

¢ Point samples
— Turning basin
« Composite Cores

* Unfiltered water
~ Sample ~1 to 24 hours
— Composite and grab sampler

— Target depth varied depending on study; typically 0.5 m
above riverbed
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USGS G River Loading Study. 2013 to 2017. RM 104 (Foster
Link Golf Course).

- Suspended solids (centrifuge)

- surface water

- fine-grained-bedded sediment

- flow and suspended sediment characteristics

- {Conn and Black 2014, Conn et. al. 2015, 20183, 2018b, Senter et. al. 2018)

pende:

- suspended solids (filtered)

- sediment traps (baffle and jar)
- (King County 2016).

+ Ecology Contaminant Loa:

- 2009. RM 6.8 (Footbridge).
- Suspended solids (centrifuge)
- {Gries and Sloan 2009
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ing. 2008 - 2009. RM

4%“&{3 RM 7.4.

- Surface sediment samples
- {Eméz}gy and Environment 2009)

CE % ing. 2008 — 2017. RM
43 to RM 475,

- Sediment core composites collected at the Turning Basin for dredge material
characterization by USACE
~  {summarized in Windward 2020}

Data. 2001 - 2015.

- Concentrations associated with suspended solids in the Green/Duwamish River
inflow

- {(Windward 2020, King County 2018 and AECOM 2012}
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Elliott Bay
tast Waterway

Harbor
Islanad

Lower Duwamish
Waterway (RM 0-5)

# x Upstream

Turning Basin Bedded

(RM 4.3-4.75) Sediment
(RM 4.9-6.5)

RM 6.8 (Ecology
Centrifuged Solids)

RM 10.4 (USGS and
King County Studies)

image: Google Earth
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2013 - 2017

RM 104

42 discrete sampling
periods targeting a
variety of flow
conditions

Suspended sediment
centrifuge (39 samples)
Fine-grained sediment
composites (7 samples)
Whole water (39
samples)

Source: Conn et gl 2015

Figure 8, {A1US D38 sam i 3

sampler, { continucus-fow spenited-sadiment cher
hed-eadimant sampling st Diwweamich Biver ot Golf Course 31
18, 2084, () May 35, 2015, 45 Aped 15, 23

rarpaters, {5 velalle orgente componnd
stry, and {0} Teflon™ spatule from an table kayak uzed for
o, Washington. Photographs taken by Kathlean Conn on {4} Jenuary
toand i) September 17, 2014

ED_006289A_00003544-00017



» Continuous measurement of
discharge and turbidity

 Correlation of suspended
sediment concentration
with turbidity

Other gauges and locations
used to determine:
~ Base Flow

- Storm
- Dam
- Storm + Dam

Source: Senter of, gl 2018
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104
« Sampling device from Ecology

* Pump water through 5 ym
polypropylene filter to capture
suspended solids

mple events from

« Deploy for ~ 24 hours

« Sampled during baseflow and
storm with and without

significant dam release
conditions

Sowrcer King County 2006
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eployed for ~ 3 months
~ Oct 2012-Feb 2013
~ Feb — May 2013
~ July — Sept 2013
- Oct 2013 - Jan 2014
~ July -Sept 2015
« Used both baffle and jar style sediment
traps
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+ 7 sample events — 7 to 10 samples

» Centrifuged suspended solids
— Occasionally within salt wedge
— River stage — TSS relationship

g County

studies

Source: Greis and Soan 2009
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Sowrcer Foology and Envivorment 2009

RM 4.9 to RM 6.5

« 104 sample locations

¢ Only samples with fines > 30%
selected for model input evaluation
(Summarized in the LDW FS App B
Part 3B (AECOM 2012))

Sample codes:
DR Duwarnish River channel

0%, OF: locations near the discharge
noints of outfalls

OR: locations approximately 15 meters
(m} downstream of outfall discharge
points

NFK: locations near the Norfolk
combined sewer

DRB: banks of the Duwamish River at
locations that appeared to be
depositional environments
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Sowrce Windward 2020
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« Unfiltered water sample concentrations normalized to total
suspended solids to approximate particulate
concentrations.

* Arsenic based on (Total — Dissolved)/ TSS

« King County surface water samples were collected at Ft.
Dent (RM Way (RM 6.3)

10.9) and at Marginal V
- PCBs, 2005-2008, n = 22

-~ As 2001-2008, n = 100

~ LDW FS Table 5-1a,b; FS App C Part 3b Table 1
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—- PCBs, n = 8, (2 wet baseflow, 2 dry baseflow, 4 storm)
—~ DF n =3, (1 dry baseflow, 2 storm)
- As, n/a (inorganic and dissolved arsenic were analyzed)

o USGS 2013 - 2017

~ PCBs, n = 37 (11 baseflow, 18 storm, 7 dam, 1 storm-+dam)
- DF n = 37 (11 baseflow, 18 storm, 7 dam, 1 storm+dam)
~ As, n = 32 (9 baseflow, 17 storm, 5 dam, 1 storm+dam)
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* King County 2011-2012 (King County 2018a); 2015 - 2017
(King County 2018b)
-~ PCBs, n = 23 (9 baseflow, 14 storm)
-~ Arsenic, n = 21 (9 baseflow, 12 storm)

« Data has not been summarized
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Hing Hing Ecology

Lounty Lounty UERGE UERGE Peology | Upsiream
Filtered | Sediment Cenivifuged Bedded  Wenirifuged  Bedded UEACE
Solids Traps Solids Sadiment Solids Sadimant Turning Basin Cores
weln 20132015 2013-2015 | 2013-2017 | 2013-2015 200582008 2068 2068 2O6Y 2011 2017
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Arsenic 10 7 35 7 7 31 2 2 9 5
Spwrce Windwoard 2020
Meeting #3
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LSuspended Sediments Data

Bedded Sediment Data

Flow Categorized {King County Filtey,

Al suspendad solids:
Lrology, King County,

Upstream Surface
Sediment (Ecology,

Turning Basin

LSGE Centritunged) LAGS LaSGS) Cores (USALE)
o0 Baseflow Storms Al Conditions Al Conditions BM 43R 4,75
rpom 13 no= 36 o= 65 o= 37 o= 17
7 {mediam 12 {median & {mediam 3 {median 16 {median
&ifgizé 8 {mean 20 {meamn 16 {mean) o {mean) 26 (mean)
11 {(85UCL 29 (95UCL 20 (B5UCL 8 (95UCH) 41 {95UCL
14 (B0th potile) 55 (80th ptile) 42 {(80th potile) 12 (80th patile) 55 {80th potile)
ipom 11 o= 34 o BY o 28 o= 18
. 28 (median 13 {median 14 {median 9 {median 10 (median
ﬁ;ﬁé; S5 {mean) 15 {mean 16 (mean G {mean 10 {imean
32 (95UCL 17 (G5UCL) 18 (S5UCL 10 (85U 11 {85UCL
37 (80th potile) 24 (90th petile) 26 (30th pctile) 12 (90th potile 12 (80th potile;
o= 14 o= 34 o= 5G9 o= 38 o= 12
Mioxin/ 3 imedian & (median 4 {mecian 2 {median Z (medianm
furan TEQ 4 {mean) 7 {mean) o {mean 2 {mean & {mean
(ng/kg) 5 {950 10 OEUCH (G5UCL £ {85UCL) 3 {95UCL

& (90th potile) 18 (80th pctile)

7
13 (90th pctile)

3 (90th pctile)

3 (80th potile)

Source Windward 2020 Toble 8-3
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(Excl

Total PCBs

ik

Total PCHs fug/kg, dw)

Dioxins/Furans

Dioxin/Furan TEQ {ng/kg, dw)

(Source: Windward 2020 Figure §-2)

Arsanic

Arsaric (mpfkg, dwl
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Ky County
Filtered Suolids
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Windward 2020 Table -3
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LDW Data Evaluation Report (2020) Section 8.2 and Appendix F Bed
Composition Model Upstream Data

EW FS (2019) Section 5.3.1 and Appendix B Part 3B Green River
Inputs

LDW FS (2012) Section 5.2.3.1 and Appendix C Part 3B Datasets
Used in Upstream Bed Composition Model Parameters

Links to individual reports have been provided by email
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Hest
Analyte Estimate Low  High

Total PCBs

42 5 80
(Mg/kg dw)

Arsenic
(mg/kg 9 7 10
dw)

Dioxin/
Furan
(ng TEQ/kg
cw)

& l &

Basis for Input and Sensitivity Values

Best Mean of Eoology centrifuged TSS data and King County whole water data
combined {see LW Table 5-28), Whole water data were used instead of LDW
turning basin data (as used for the LDW FS) to account for finer fractions of
sediment settling in the BW.

Low: Mean of Ecology upstream sediment sample data containing fines »30%
{see LWV Table 5-2a)

Migh: UCLSS of TSS-normalized King County whole waler data {value from LDW
Table 5-28; 82 rounded 10 80 ug/kyg dw).

Baest Mean of E cology upstrearm sediment sample data containing fines »30%
{ses LEWY Table 5204

Low: Mean of LEL}%"J FR 4D 10 475 USATE (2001 1o 2009) core data (see LDW
Table 5.2

Migh: UCLSE of Ecology upstream sediment sample data containing fines » 30%
{see LDV Table 5-2b)

Best: Mean of Ecology centrifuged TS5 data (see LDW Table 5-2d)

Low. Mean of bcology upstream sediment sample dala containing fines »30%
{zee LW Table 5-2d0

High Midpoint between mean and UCLY5 of Ecology centrifuged solids data
{zee LW Table 5-1a and LDW Table 5-24)
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* Follow up on questions posed today during Meeting #4
or via email

* Future meetings

— Table summarizing adequacy representativeness of
each line of evidence

— Sufficiency evaluation
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